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Description 

FIELD OF THE iNVENTiON AND REUVTED ART 
STATEMENT 

1. RELD OF THE INVENTION 

The present invention relates to a vibrator-type 
level sensor for detecting a level of powdery, 
granular matter or liquid as substance to be de- 
tected in a container, vessel and so on. 

2. DESCRIPTION OF THE RELATED ART 

FIG.10 shows a sectional view of a typical 
conventional vibration-type level sensor known 
from JP-A-62 257 025. Such sensor can be moun- 
ted to a container 8. The container 8 contains 
powdery or granular matter or liquid as substance 
to be detected. The conventional vibration -type lev- 
el sensor detects the level of such substance by 
touching of a contact part 2a which is provided 
projecting from a main body 50 of the vibration- 
type level sensor. The contact part 2a is formed in 
a bar shape with a detection part 2b together. The 
detection part 2b is arranged in a tubular part 4 of 
the main body 50. The contact part 2a and the 
detection part 2b constitute a metal vibration mem- 
ber 2 which is sup|X)rted at its center by a thin 
diaphragm 3. The thin diaphragm 3 is provided to 
close a projection side of the ends of the tubular 
part 4 which is mounted to project to the inside of 
the container 8. The conventional vibrator-type lev- 
el sensor is fixed to the container 8 for containing 
the substance to be detected by means of fighting 
a screw portion 4a of the tubular part 4 to a wall of 
the container 8 with a nut 5. 

The above-mentioned metal vibration member 
2 has a vibrating plezo-electric device 6 and a 
receiving piezo-electric device 7 on the detection 
part 2b thereof. The vibrating piezo-electric device 
6 vibrates the metal vibration member 2. This vi- 
bration of the metal vibration member 2 is detected 
and converted into electric signal by the receiving 
piezo-electric device 7, The converted electric sig- 
nal is amplified by an amplifier circuit which is 
provided in the main body 50, thereafter the am- 
plified electric signal is Impressed to the vibrating 
piezo-electric device 6. As a result, the metal vibra- 
tion member 2 keeps to oscillate at a frequency 
determined in accordance with an eigenfrequency 
of the metal vibration member 2. 

When the contact part 2a of the metal vibration 
member 2 touches the powdery or granular matter 
or liquid as substance to be detected, the vibration 
of the contact part 2a stops or decreases because 
of the resistance of the material. The change of the 
vibration of the contact part 2a is detected and 



converted to electric signal by the receiving piezo- 
electric device 7 which is attached to the detection 
part 2b in the tubular part 4. A detecting circuit, 
which is provided in the main body 50. detects the 
5 change of the vibration by receiving the electric 
signal from the receiving piezo-electric device 7. 
As mentioned above, the conventional vibrator-type 
level sensor is designed to detect the existence of 
the substance around the contact part 2a by means 

10 of detecting the change of the vibration of the 
detection part 2b. 

Accordingly, the conventional vibrator-type lev- 
el sensor detects whether the substance to be 
detected reaches the predetermined level in the 

75 container 8 or not, on the condition that the detec- 
tion part 2b projected to the inside of the container 
8 be vibrated as same as the contact part 2a 
arranged in the tubular part 4. 

In case where the powdery or granular sub- 

20 stance is tightiy tilled in a container thereby catch- 
ing the contact part 2a, there may arise such a 
case that the detection part 2a of the metal vibra- 
tion member 2 is only vibrated as a self-vibration 
when the vibration of the contact part 2a is strongly 

25 restricted to stop by catching by the substance to 
be detected. Therefore, when the contact part 2a is 
caught by the substance to be detected, the con- 
ventional vibrator-type level sensor is likely to out- 
put an erroneous data that the substance to be 

30 detected has not yet reached the predetermined 
level in the container 8. 

And further, In the conventional vibrator-type 
level sensor, there are some cases that the vibra- 
tion mode of the metal vibration member of the 

35 vibrator-type level sensor is reduced or stopped 
owing to a structure, material or weight of the 
container 8 where the vibrator-type level sensor is 
mounted, or to a manner of the mounting to the 
container 8. 

40 In the above-mentioned cases, the operating 

condition of the conventional vibrator-type level 
sensor must be adjusted so as to increase the 
vibration or to compensate the vibration mode. In 
order to compensate the damped vibration owing 

45 to mount on a container etc., a vibration force given 
by the vibrating piezo-electric device 6 must be 
adjusted to stronger one, or an amplification rate of 
the amplifier circuit must be adjusted larger in 
response to the condition of the container etc. And 

50 the adjustment works for the conventional vibrator- 
type level sensor must t>e conducted at the in- 
stallation site of it. However, it is very difficult to 
adjust the vibrator-type level sensor, because of 
possible induction of an erroneous operation such 

55 that the detection part 2b of the metal vibration 
member 2 is likely to make an irregular vibration 
only at the detection part 2b by the increase of the 
amplification rate of the amplifier circuit. 
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OBJECT AND SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
a vibrator-type level sensor which can achieve a 
high precision for detecting a level of material to be 
detected, and can be applicable to containers of 
various kinds without complicated individual adjust- 
ment. 

In order to achieve the above-mentioned ob- 
ject, the vibrator-type level sensor of the present 
invention comprises: 

a detection pipe unit, one end whereof is fixed 
to a base unit as a fixed end, and the other end 
whereof is closed by an end cap constituting a free 
end. 

an internal vibration member which, is dis- 
posed in the detection pipe unit, and has an oblong 
rectangle bar shape fixed by its one end to the end 
cap leaving the other end thereof as a free end, 

vibrating means, which is fixed to the internal 
vibration member, to vibrate the internal vibration 
member, to make a folded cantilever unit con- 
stituted by the detection pipe, the end cap, and the 
internal vibration member vibrates in a folded can- 
tilever vibration mode, and 

detection means, which is mounted in the end 
cap, to detect change of the vibration of the folded 
cantilever unit. 

According to the vibrator-type level sensor of 
the present invention, since an acceleration sensing 
device is provided in an end cap of a detection 
pipe of a vibrating folded cantilever unit, the vibra- 
tor-type level sensor can surely detect whether a 
substance to be detected reaches to a predeter- 
mined level in a container or not, even when the 
vibration of the detection pipe of the vibrating fol- 
ded cantilever unit is attenuated stopped by catch- 
ing by a substance to be detected, such as pow- 
dery or granular substance. 

And, since a change or attenuation of the vibra- 
tion of the vibrating folded cantilever unit clearly 
appears at an end cap of the detecting unit, the 
change of the vibration can be detected precisely 
by the acceleration sensing device which is provide 
in the end cap. 

In the vibrator-type level sensor of the present 
invention, since a base unit is arranged fixed to a 
wall of a container or the like as a fixed end, a 
vibration mode of the vibrator-type level sensor is 
kept constant without an influenced by configura- 
tion, material or weight of the container or the like, 
or by a manner of a mounting. And. it is no need to 
adjust or compensate in response to the vibration 
mode when the vibrator-type level sensor is moun- 
ted to a container on an installation site. 

And further, since the contact part for contact- 
ing a material to be detected is formed in a tube 
shape, the vibrator-type level sensor is not likely to 



be bent by the material nor to be damaged in 
detecting time. 

While the novel features of the invention are 
set forth particularly in the appended claims, the 
5 invention, both as to organization and content, will 
be better understood and appreciated, along with 
other objects and features thereof, from the follow- 
ing detailed description taken in conjunction with 
the drawings. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.1 is a side view, partiy in cross section, of 
a vibrator-type level sensor of a first emt)odiment 
T5 of the present invention. 

FIG .2 is an expanded sectional view of the 
vibrator-type level sensor shown in FIG.1. 

FIG.3 is a side view showing an internal vibra- 
tion plate of the vibrator-type level sensor shown in 
20 FIG.1. 

FIG.4 is a plan view showing the internal vibra- 
tion plate shown in FIG.3. 

FIG.5 is a rear view showing the internal vibra- 
tion plate shown in FIG.3. 
25 FIG.6 is a diagram showing a vibrating folded 

cantilever unit in the vibrator-type level sensor of 
the first embodiment. 

FIG.7 is a block diagram of an electric circuit in 
the vibrator-type level sensor shown in FIG.1. 
30 FIG.8 is a side view, partly in cross section, of 

the vibrator-type level sensor of a second embodi- 
ment of the present invention. 

FIG.9 is a diagram showing vibrating folded 
cantilever unit in the vibrator-type level sensor of 
35 the second embodiment shown in FIG.8. 

FIG.1 0 is the sectional side elevational view 
showing the conventional vibrator-type level sensor. 

It will be recognized that some or all of the 
Figures are schematic representations for purposes 
40 of illustration and do not necessarily depict the 
actual relative sizes or locations of the elements 
shown. 

DESCRIPTION OF THE PREFERRED EMBODI- 
45 MENTS 

[First embodiment] 

Hereafter, a first embodiment of a vibrator-type 
50 level sensor of the present invention is elucidated 
with reference to the accompanying drawings of 
FIGs. 1 to 7. 

FIG.1 is a side view, partly in cross section, of 
a vibrator-type level sensor of the present inven- 
55 tion. FIG. 2 is an expanded sectional view of the 
vibrator-type level sensor shown in FIG.1. FIG.3 is 
a side view showing an internal vibration plate of 
the vibrator-type level sensor shown in FIG.1 . FIG.4 
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is a plan view showing the internal vibration plate 
shown in FIG.3. FIG. 5 is a rear view showing the 
internal vibration plate shown in FIG.3. 

As shown in FIG.1, the vibrator-type level sen- 
sor of the first embodiment comprises a base unit 
1 and a detection unit 9 which is anranged to 
project from the base unit 1. The base unit 1 is 
fixed to a wall of a container 8 for containing a 
matter 1 00, such as powdery or granular substance 
or liquid to be detected. And the detection unit 9 is 
arranged to project to the Inside of the container 8 
when the base unit 1 of the vibrator-type level 
sensor is mounted to the wall of the container 8. 
The base unit 1 contains an electric circuit (not 
shown) for operating the vibrator-type level sensor. 
The base unit 1 provides a screw part 1a for 
mounting to the wall of the container 8 which 
contains substance 100 to be detected. The vibra- 
tor-type level sensor is fixed to the container 8 by 
tightening a nut 5 to the screw part la, or by 
directly tightening the screw part la to a threaded 
hole of the wall of the container 8. The detection 
unit 9, which is arranged to project inside the 
container 8 penetrating the wall when the vibrator- 
type level sensor is mounted, comprises a detec- 
tion pipe 14, an end cap 13 and an internal vibra- 
tion plate 1 2. 

Apart from the above-mentioned embodiment 
wherein the detection pipe 14 which is made of 
stainless steel (SUS 304, SUS 316 or the like) is 
formed in a tube shape having a thin wall, a modi- 
fied embodiment may be such that the detection 
pipe is made of titanium alloy, hastelloy, monet 
metal, inconel or iron steel (SS, SC or the like), 
considering the various degrees of corrodant of 
substance to be detected. 

FIG. 2 shows a sectional view of an expanded 
detection pipe 14 near the end cap 13. As shown 
in FIG.2, the end cap 13 has a hole 13a center 
whereof is arranged coaxial fy the axis of the projec- 
ted detection pipe 14. The hole 13a has a threaded 
portion for being screwed by the internal vibration 
plate 12. The end cap 13 is welded to close a tip 
end of the detection pipe 14. A vibrator of the 
vibrator-type level sensor of the present invention 
is constituted by the detection pipe 14, the end cap 
13 and the internal vibration plate 12. and its vibra- 
tion mode Is equivalent to that in a folded cantile- 
ver type vibrator. Therefore, the vibrator of the 
present invention belongs to, hence is called as 
folded cantilever unit 30. 

As shown in the sectional view of FIG.2, the 
above-mentioned internal vibration plate 12, which 
is screwed for fixing to the end cap 13. has a 
tubular hole 12a for fixing an acceleration sensing 
device 10. The center axis of the hole 12a agrees 
to the center axis of the projected detection pipe 
14. The tubular hole 12a opens at the end tip 12e 



of the internal vibration plate 12, and the other end 
of the hole 12a leads to a transverse through-hole 
12b. The through-hole 12b is bored penetrating 
through both side faces of the internal vibration 
5 plate 12. The internal vibration plate 12 is shown 
by FIGs. 3 to 5. FiG.3 shows a side view of the 
internal vibration plate 12, and FIG.4 shows a plan 
view of it and F1G.5 shows a rear view of it. As 
shown in FIGs 3 to 5. one end of the internal 
10 vibration plate 12 has a threaded part 12c for fixing 
to the end cap 13. When the internal vibration plate 
12 is fixed to inside of the end cap 13. the other 
end of the internal vibration plate 12 is arranged as 
a free end in the detection pipe 14. Therefore, the 
75 above-mentioned folded cantilever unit 30 of the 
first embodiment consists of the detection pipe 14, 
the end cap 13 and the internal vibration plate 12. 
The free end of the internal vibration plate 12 Is 
formed to have narrow part 12d, so that the narrow 
20 part 12d is used for catching by a tightening tool in 
the assembling operation. The vibrating device 16. 
such as a piezo-electric device which is made of 
lead titanate-lead zirconate (PbTiOs-PbZrOs) as a 
main component, is provided on a side face of the 
25 internal vibration plate 12. The vibrating device 16 
is mounted at a position where a distance from the 
end tip of the internal vibration plate 12 is 20% - 
30% of the full length of the internal vibration plate 
12. The vibrating device 16 is electrically con- 
so nected through fine lead wires (not shown) to the 
electric circuit which is contained in the base unit 
1, 

A direction of acceleration to be detected of 
the acceleration sensing device 10 is arranged in 

35 the same direction as a vibration direction of the 
internal vibration plate 12. The acceleration sensing 
device 10 is provided in the end cap 13 as a 
sensing member of the detection unit 9, for pre- 
cisely detecting the vibration state of the folded 

40 cantilever unit 30. The acceleration sensing device 
10 is electrically connected to the electric circuit, 
which is contained in the base unit 1. through 
shielded lead wires (not shown) which are arranged 
to pass through the hole 12a for the acceleration 

45 sensing device 1 0 and the through hole 1 2b. 

Next, operation of the above-mentioned first 
embodiment of the vibrator-type level sensor is 
described. 

The vibrator-type level sensor is penetratingly 
50 mounted tightly to the wall of the container 8, 
which contains material to be detected, by tighten- 
ing the nut 5 to the screw part la of the base unit 
1, or by directiy tightening the screw part la to the 
container 8. Therefore, a fixed end 14f of the 
55 detection pipe 14 of the folded cantilever unit 30 
does not vibrate during the vibration by the vibrat- 
ing device 16. The vibrator-type level sensor is 
consti-ucted to vibrate the folded cantilever unit 30 
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which comprises the detection pipe 14, the end 
cap 13 and the internal vibration plate 12. Accord- 
ingly the folded cantilever unit 30 is stably vibrated 
at a frequency determined in accordance with an 
eigenfrequency of the folded cantilever unit 30 at 
the screw part la as a node of the frequency. 
Therefore, the folded cantilever unit 30 of the vibra- 
tor-type level sensor vibrates always at substan- 
tially the same vibration state, as far as the vibra- 
tor-type level sensor is mounted to a rigid wall of 
containers, even though the containers may have 
different structures, different materials or different 
weight, or the level sensor is fixed in different 
manners. 

The vibration state of the above-mentioned fol- 
ded cantilever is shown by a diagram of FIG.6. As 
shown in FIG.6, the detection pipe 14, the end cap 
13 and the internal vibration plate 12 vibrates in a 
folded cantilever vibration state having its fixed end 
at the base unit 1 by vibrating the internal vibration 
plate 12 which is vibrated by the vibrating device 
16. The folded cantilever vibration state is detected 
and converted into an electric signal by the accel- 
eration sensing device 10 which is provided in the 
end cap 13. The converted electric signal is trans- 
ferred to the electric circuit through the lead wire. 
The electric circuit amplifies the converted electric 
signal and applies it to the vibrating device 16 
through the other lead wire (as a positive feedback 
loop). As a result, the folded cantilever unit 30, 
which comprises the detection pipe 14, the end 
cap 1 3 and the internal vibration plate 1 2. oscillates 
at a frequency determined in accordance with an 
eigenfrequency of the folded cantilever unit 30. 

In the above-mentioned folded cantilever vibra- 
tion state, when powdery or granular sut>stance or 
liquid as substance 100 to be detected touches to 
the end cap 13 or/and detection pipe 14, the folded 
cantilever vibration is damped or stopped by the 
material to be detected. The damped or stopped 
vibration of the folded cantilever unit 30 appears 
remarkably and certainly at the end cap 13 which 
is provided at the end tip of the detection p'vpe 1 4. 
Therefore, the change of the folded cantilever vi- 
bration is detected at high-precision by the accel- 
eration sensing device 10, which is arranged in the 
end cap 13 as sensing portion. The detected vibra- 
tion is converted into an electric signal, and trans- 
ferred to the electric circuit which is contained in 
the base unit 1. 

FIG.7 shows a block diagram of the above- 
mentioned electric circuit provided in the base unit 
1 of the first embodiment. The vibrating device 16 
receives output signal from an amplifier circuit 17 
for vibrating the internal vibration plate 12 and the 
folded cantilever unit 30, which comprises the inter- 
nal vibration plate 12, the end cap 13 and the 
detection pipe 14, makes vibration in the folded 



cantilever vibration mode. The acceleration sensing 
device 10, which is provided in the end cap 13, 
converts the folded cantilever vibration into an elec- 
tric signal. The converted electric signal is applied 
5 to the vibrating device 16 through the amplifier 
circuit 17 for amplifying the converted electric sig- 
nal. In the first embodiment of the vibrator-type 
level sensor, a positive feedback loop is constituted 
by the vibrating device 16. the folded cantilever 

10 unit 30, the acceleration sensing device 10 and the 
amplifier circuit 17. As a result, the folded cantile- 
ver unit 30 vibrates at a frequency determined in 
accordance with the eigenfrequency of the folded 
cantilever unit 30. Experimental study shows that 

75 the preferable ratio of the length of the detection 
pipe 14 to the length of the internal vibration plate 
12 is between 1.6 and 3.0. 

The vibration state of the folded cantilever unit 
30 is detected by a detection circuit 18 which 

20 receives the output signal from the acceleration 
sensing device 10. And, the detection circuit 18 
outputs a detection signal, which shows the vibra- 
tion state of the end cap 13 wherein the accelera- 
tion sensing device 10 is provided. When the pow- 

25 dery or granular substance or liquid as substance 
100 to be detected touches the end cap 13 or/and 
the detection pipe 14 of the folded cantilever unit 
30, the vibration state of the end cap 13 vibrating in 
the folded cantilever vibration mode changes surely 

30 by the touching by the substance 100 to be de- 
tected. The change of the vibration state remark- 
ably appears in the output signal from the accelera- 
tion sensing device 10. 

Apart from the first embodiment wherein the 

35 electric circuit comprises the amplifier circuit 17 
and the detection circuit 18, a modified embodi- 
ment may be such that an electric circuit further 
comprises therein a comparator. In this modified 
embodiment, detection signal from a detection clr- 

40 cuit is inputted to the comparator, and an am- 
plitude of the detection signal is compared with an 
amplitude of a reference signal by the comparator. 
When the comparator detects the detection signal 
data smaller than the reference data due to touch- 

45 ing of the substance to be detected, the compara- 
tor issues an output signal which drives a relay for 
controlling supply of the material. 

And further, apart from the first embodiment, 
wherein the positive feedback loop is constituted 

50 by the vibrating device 16. the folded cantilever 
unit 30. the acceleration sensing device 10 and the 
amplifier circuit 17, a modified embodiment may 
be such that: a vibrator-type level sensor further 
comprises a receiving piezo-electric device which 

55 is provided on the internal vibration plate and con- 
verts the vibration of the internal vibration plate into 
electric signal. The converted electric signal of the 
receiving piezo-electric device is applied to the 
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vibrating device through an amplifier circuit which 
amplifies the converted electric signal. In such 
modified embodiment, since a positive feedback 
loop is constituted by a vibrating piezo-electric 
device as the vibrating device, the receiving piezo- 
electric device, the amplifier circuit and the internal 
vibration plate can vibrate at a frequency deter- 
mined in accordance with an eigenfrequency of the 
folded cantilever unit. 

[Second embodiment] 

Hereafter, a second embodiment of the vibra- 
tor-type level sensor , of the present invention is 
elucidated with reference to the accompanying 
drawings of FIG.8 and FIG.9. 

FIG.8 is a side view, partly in cross section, of 
the vibrator-type level sensor of the present inven- 
tion. FIG.9 is a diagram showing a vibrating folded 
cantilever unit 30 in the vibrator-type level sensor 
of the second embodiment. Corresponding parts 
and components to the first embodiment are des- 
ignated by the same numerals and marks, and the 
description thereon made in the first embodiment 
similarly apply. Differences and features of this 
second embodiment from the first embodiment are 
as follows. 

As shown in FIG.8, the vibrator-type level sen- 
sor of the second embodiment comprises a base 
unit 1, a diaphragm unit 20 having diaphragm face 
20a which is substantially parallel to an mounted 
face of the container 8; and a detection unit 9 
having a detection pipe 140 which is arranged to 
project to the inside the container 8 from the dia- 
phragm face 20a at substantially right angles. 

The above-mentioned detection unit 9 is sup- 
ported by the base unit 1 through the diaphragm 
unit 20. Since a node of the folded cantilever 
vibration of the detection unit 9 is moved toward 
the base unit 1 in comparison with the aforemen- 
tioned first embodiment, the detection unit 9 can 
be provided by a shortened detection pipe 140 as 
shown in FIG.8. As shown in FIG.8. the above- 
mentioned diaphragm unit 20 comprises the dia- 
phragm face 20a which is at right angles to the 
axis of the projected detection pipe 140 of the 
detection unit 9. 

The folded cantilever vibration state, which is 
formed by the detection pipe 140. the end cap 13 
and the internal vibration plate 12, Is shown by a 
diagram of FIG.9. The folded cantilever unit 30 is 
vibrated as shown in FIG.9 during the vibration. In 
order to stably vibrate the folded cantilever unit 30 
at a frequency determined in accordance with the 
eigenfrequency of the folded cantilever unit 30, 
experimental study shows that the preferable ratio 
of the length of the detection pipe 1 40 to the length 
of the internal vibration plate 12 is between 1.0 and 



2.5. 

Accordingly, the vibrator-type level sensor of 
the second embodiment having a considerably 
short detection unit can realize a small container. 
5 which is increasingly in strong demand recent 
years. 

Claims 

10 1. A vibrator-type level sensor comprising: 

a detection pipe unit (14, 140), one end 
whereof is fixed to a base unit (1) as a fixed 
end, and the other end whereof is closed by 
an end cap (13) constituting a free end. 

75 an internal vibration member (12). which is 

disposed in said detection pipe unit and has an 
oblong rectangle bar shape fixed by its one 
end (12e) to said end cap (13) leaving the 
other end (12d) thereof as a free end, 

20 vibrating means (16), which is fixed to said 

internal vibration member (12) to vibrate said 
internal vibration member, to make a folded 
cantilever unit (30) constituted by said detec- 
tion pipe (14). said end cap (13) and said 

25 internal vibration member (12) vibrate in a fol- 

ded cantilever vibration mode, and 

detection means (10). which is mounted in 
said end cap (13), to detect change of said 
vibration of said folded cantilever unit (30). 

30 

2. A vibrator-type level sensor in accordance with 
claim 1 , wherein 

said detection means comprises an accel- 
eration sensing device (10) for detecting accel- 
35 eration of said end cap (13). 

3- A vibrator-type level sensor in accordance with 
claim 1 or claim 2, wherein 

said vibrating means (16) comprises a self- 
40 vibration circuit comprising said detection 

means (10), an amplitier circuit (17) for am- 
plifying a detection signal from said detecting 
means (10) and supplies said amplified signal 
to said vibrating means. 

45 

4. A vibrator-type level sensor in accordance with 
claim 3, wherein 

the output terminal of said detection 
means (1 0) is connected to an input terminal of 
50 a detection circuit (18), and 

a comparator, which compares the output 
of said detection circuit (18). and outputs a 
detecting signal when the output of said detec- 
tion circuit (18) is smaller than a predeter- 
55 mined reference signal. 

5. A vibrator-type level sensor in accordance with 
claim 3, wherein 
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said vibrating means (16) is a piezo-elec* 
trie vibrating device for vibrating said internal 
vibration member (12). 

6. A vibrator-type level sensor in accordance with s 
claim 3. further comprises 

a diaphragm unit (20) provided on the 
base unit (1) and having a diaphragm face 
(20a) which is arranged at a right angle to the 
axis of said detection pipe (14). io 

Patentansprtiche 

1. Pegelsensor des Vibratortyps, mit: 

einer ErfassungsrQhreneinheit (14. 140), is 
von der ein Ende als ein testes Ende an einer 
Basiseinheit (1) befestigt ist und von der das 
andere Ende, das ein freies Ende bildet, durch 
eine Endkappe (13) verschlossen ist, 

einem inneren Vibrationsteil (12), welches 20 
in der Erfassungsrohreneinheit angeordnet ist 
und eine langliche rechteckige ■ Stabform auf- 
weist. die durch ihr eines Endes (I2e) an der 
Endkappe (13) befestigt ist, wobei ihr anderes 
Ende (12d) als ein freies Ende k)elassen wird. 25 

einer vibrierenden Einrichtung (16), welche 
an dem inneren Vibrationsteil (12) befestigt ist, 
um das innere Vibrationsteil zum Vibrieren zu 
bringen, um eine Faltauslegerelnhelt (30), die 
durch die Erfassungsrohre (14), die Endkappe 30 
(13) und das innere Vibrationsteil (12) gebildet 
ist, in eInem Vibrationszustand des Faftausle- 
gers vibrieren zu lassen, und 

einer Erfassungseinrichtung (10), welche in 
der Endkappe (13) angebracht ist, um eine 3s 
Anderung der Vibration der Faltauslegereinhelt 
(30) zu erfassen. 

2. Pegelsensor des Vibratortyps gemaB Anspruch 

1 , bei dem 40 

die Erfassungseinrichtung eine Beschleuni- 
gungs-Fuhlereinrichtung (10) zum Erfassen ei- 
ner Beschieunigung der Endkappe (1 3) umfaBt. 

3. Pegelsensor des Vibratortyps gemaB Anspruch 4S 
1 Oder Anspruch 2, bei dem 

die vibrierende Einrichtung (16) eine 
Selbstvibrations-Schaltung umfaBt, die die Er- 
fassungseinrichtung (10) und eine Verstarker- 
schaltung (17) zum Verstarken eines Erfas- 50 
sungssignals aus der Erfassungseinrichtung 
(10) aufweist und die das verstarkte Signal der 
vibrierenden Einrichtung zufQhrt. 

4. Pegelsensor des Vibratortyps gemaB Anspruch 55 
3, bei dem 

der AusgangsanschluB der Erfassungsein- 
richtung (10) an einen EingangsanschtuB einer 



Erfassungsschattung (18) angeschiossen ist, 
und 

ein Vergleicher, welcher das Ausgangssi- 
gnat der Erfassungsschattung (18) vergleicht, 
ein Erfassungssignal ausgtbt, wenn das Aus- 
gangssignal der Erfassungsschaltung (18) klei- 
ner als ein vorbestimmtes Referenzsignal ist. 

5. Pegelsensor des Vibratortyps gemSB Anspruch 

3, bei dem 

die vibrierende Einrichtung (16) eine piezo- 
elektrische vibrierende Vorrichtung ist, um das 
innere Vibrationsteil (12) zum Vibrieren zu brin- 
gen. 

6. Pegelsensor des Vibratortyps gemSB Anspruch 
3, des weiteren mit 

einer Membraneinheit (20), die auf der Ba- 
siseinheit (1) angeordnet ist und eine Mem- 
branoberflache (20a) aufweist, welche in einem 
rechten Winkel zu der Achse der Erfassungs- 
rohre (14) angeordnet ist. 

Revendfcations 

1. Capteur de niveau du type vibrateur, compre- 
nant : 

une unit^ a tube de detection (14, 140), 
dont une extremite est fixee a une unite de 
base (1) ^ titre d'extr^mitd fixe, et dont Tautre 
extremite est fermee par un chapeau d*extr4- 
mit^ (13) constituant une extremite libre, 

un Element vibrant interne (12), qui est 
dispose dans ladite unite ^ tube de detection 
et a la forme d'une barre rectangulaire oblon- 
gue fIxee par sa premiere extr^mit^ (12) audit 
chapeau d'extremite (13), laissant son autre 
extrdmit^ (12d) comme une extremite libre, 

un moyen vibrant (16), qui est i\x6 audit 
element vibrant interne (12) de maniere a faire 
vibrer led it § lament vibrant interne, pour r^ali- 
ser une unite repliee en porte-a-faux (30) 
constituee par ledit tube de detection (1 4). ledit 
chapeau d*extr^mit6 (13) et ledit 4l6ment vi- 
brant interne (12) dans un mode de vibration 
en porte-li-faux a effet cumulatif , et 

un moyen de detection (10) qui est mont^ 
dans ledit chapeau d'extremite (13), afin de 
detecter le changement desdites vibrations de 
ladite unit^ repliee en porte-^-faux (30). 

2. Capteur de niveau du type vibrateur selon la 
revendication 1. dans lequel : 

ledit moyen de detection comprend un 
dispositif de detection d'acc^liration (10) afin 
de detector Tacc^l^ration dudit chapeau d'ex- 
tremite (13). 
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Capteur de niveau du type vibrateur selon la 
revendication 1 ou la revendication 2. dans 
lequel : 

ledit moyen vibrant (16) comprend un cir- 
cuit auto-vibrant comportant ledit moyen de s 
detection (10), un circuit amplificateur (17) afin 
d'amplifier un signal de detection provenant 
dudit moyen de detection (10) et qui fournit 
ledit signal amplifi^ audit moyen vibrant. 

10 

Capteur de niveau du type vibrateur selon la 
revendication 3, dans lequel : 

la borne de sortie dudit moyen de detec- 
tion (10) est reliee a une borne d'entr^e d'un 
circuit de detection (18). et 75 

un comparateur, qui compare la sortie du- 
dit circuit de detection (18), et sort un signal 
de detection lorsque la sortie dudit circuit de 
detection (18) est plus petite qu'un signal de 
r^f^rence pr^d^termin^. 20 

Capteur de niveau du type vibrateur selon la 
revendication 3, dans lequel : 

ledit moyen vibrant (16) est un dispositif 
vibrant piezo-electrique afin de faire vibrer ledit 25 
6l§ment vibrant interne (12). 

Capteur de niveau du type vibrateur selon la 
. revendication 3, comprenant en outre : 

une unite h membrane (20) pr^vue sur 30 
Tunite de base (1) et comportant une face de 
membrane (20a) qui est disposee perpendi- 
culairement I'axe dudit tube de detection 
(14). 
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FIG. 3 




FIG. 5 
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FIG.10(Prior Art) 
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